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(54) TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide high image quality having a high density and little 
photographic fog over a long period and to prevent toner filming on a photoreceptor or 
the like by setting the volumetric average grain size, the variation coefficient of 
volumetric distribution and the variation coefficient of numerical distribution of toner to 
specific value ranges respectively, and setting the product of the specific surface area, 
the volumetric average grain size and the true specific gravity of the toner to a specific 
value range. 

SOLUTION: This toner is constituted of at least a binding resin, a colorant and an 
external filler, the volumetric average grain size Dv of the toner is 3-15 x 10-6 (m), the 
variation coefficient CV of volumetric distribution is 15-35%, the variation coefficient CP 
of numerical distribution is 20-40%, and the produce A x Dv x fi of the specific surface 
area A (m2/g), the volumetric average grain size Dv (m) and the true specific gravity n 
(g/m3) of the toner is 10-40. The dispersion of the grain size distribution of the toner and 
magnetic substance grains are decreased, high image quality with a high density and little 
photographic fog is realized over a long period, and toner filming on a photoreceptor or 
the like can be prevented. 
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[0 0 5 7] «t»»fflkx8-c»)8**t-5^a«8»ro-SP 
£fcli£SP£?ffiS#xgfcSUf*S«xgl=iiL-Cte 
*HMftfftl*?fliatett*fii±3it- 

[0 0 5 8] I I ,^IJ7 

**'JTIi. 7i7-f htt^SffilcttlgttHHfcRIf* 
C blz& yimttlS. 7i7-f H*, Fe 2 0 3 ££Jf 
*MC NIO, CuO, CoO, MgO, ZnO. Mn 
C0 3 , BaC0 3 . S rC0 3 £;B^UrJSJftl-ffl^ 

[0 0 5 9] 7i7-< htt?l*. Sxtji. test£if%& 



«-e*tMtU S&l:)SfaiLtPVA (tf'J tf-;U 

7;ua-;u) % AHUM. *MfcXl£fti*.attJfl;t. 5 y-fc 
ikUMkfcL. *stfi)ci*. 9oo~i 40 

0«Ct?1 0-3 0B#fflJ3^<Sl\ #»L 

T7i7-f htt?s*s. 

[0060] x^u-as, f-fve^y 

11(0 0. 3 — 1. 2wt%t!fti, 
[0061] ttnmBBI=ffik*ftttffil*. 7?Xattn 
*fcl*i/'J a— ^attBWfUi&Jlt. «flgttSJll=# 

*V75'^ i*, mtom&n 

[oo 6 2] #-vy7a>jp&&&tt. 4 0 — 100x1 

0-6 m *<»*Lt\ 4-V'Jr0)3PiS«[SA*4Ox 1 0"6 
m**-*!*. +-V'J7'A^JItt*:|=S«**ta<<Ey. * 

y-->yxg-eS7t«:i=s*fiafe$-i*^<'5:*. m 

IC1 O 0 x 1 0-6m$-hlll4i:» *fiJ705 h7 — 

[ 0 O 6 3 ] (XlK0!>»fll 1 ) *KSI=tt« h"*— I*, 
h*— ©(*aspi9tftgD vi<3~1 5x1 0-6 m . {*g 
«-flj<D£g|&»C VA<1 5-3 5%. aSUHTOattft 
»CPi<20~40%tfe'J, M — (OitH®aA (m 
2/g) &ttaW3ltt&Dv (m) . KifcSp (g/ 
m3) tWlSAxD v XflAM 0-40. *y»*U< 
141 5~3 01?jE.S«tJST?fc-5. 

[O O 6 4] h+- l*tta[»**l#-3fc«><H^ffl h±- 

[0 0 6 5] W^©JilTi:i:tl= 

[O O 6 6] **«7>ff C VA<1 

5-3 5%, e»»fljfl>SElll«ittCP*t2 0-4 0%-C 

*&l:ht-©ifcIiaA (m2/ g ) 

Dv (m) . HitSp (g/m3) tfflSAxDvxp 

4MO~40, *y»*L<li1 5-3 0T?fe-5. C(0 

liitt. h-#— jtaffi»*t*a¥iStt8£ji;ttai=*yJB 

b-t— ¥>at»1«ia. K^-JKttrofgStJS*. ax 

Dvxp*<1 O~40, «fcy»*L<l4l 5~30t?fc 

z>ztitbi--*izmmmK b-t—x>mnto&'j>ui^ 
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[0 0 6 7] (D^a^lilgD vA<3x 1 0-6 m 

JS^a*<fi-XJ&LV 15x1 0-6m£_h|5].5ia£ 

liUftAMSTf-*. 

[0 0 6 8] CV*<1 5%*jS. *f=l*CPA<2 0%3l5 
j3S©ii^l*. SJjt±©JR^{i<SllB<|-t?tt'5:lV CV 
#3 5%*±@-5Av *fcl*CPA<4 0%$±lHl-5ia^- 

[0 0 6 9] AxDvxptfl 05fci3S©iI£f±. 

-fa. 

[0070] CHJSCDJBH 2 ) *temz%Z bi—lt. 

leg LUffJffl-T h-*-- 'J +M ?;uxg£4>fc < t 1 

— «tf*«¥*&U&D vtf3~15x1 0-6 m . ttgttflj 
©&ffil«SCCV#1 5-3 5%. <H»fl-*i©£IftGS»C 
PA<2 0~4 0%-efctJ. K^-- ©itSffiSA (mV 
g) t«:fl¥t9«l@Dv (m) . HJtSp (g/ m 3) 
tOaAxDvxpitl 0~40, «fcU»*L<tt1 5 
~ 3 0 Xtb &•§. 
[0071] ^US^/JxiBtgro h-* l*l£:¥$;h.-3&l* 

tzlh* Bit-)— ')■*)■•< <7 jut: fil\tjiti(^m^M.tb^t 
bi— >)V-4 tfr&fiotzlhO) bi— mm'Stex-mma 

[0072] (hi6<d»ss 3 ) *iemzmz b-t— &m 

[0 0 7 3] ftoT. *!6Wlca^Lfcm^¥3l^ 

i*. ax*— k»*sm::, SE^ttrtasicaic^ifta-r-s 

i=<fco-c. *v>mT&&mtLtzt<Dx-&%>. 
[0074] croa^a^aur*. atoi= h±— a<se 
vtmzm. y am+ e, *.t t * i=s«r*i5 £ >o am lt h 

©i±®#t*-efcy. atsa— 5SPtt. #aiB<8©#iii& 



as© ^-©Enfefc. h-*-- * k-*-- s«)rtT?^a*-a- 

[0075] *jmi© h±— ^ffl^&ttam^K^a 
l±. «^-»^;uc)tfoTi^». h±-©?&mta£ 
iS»B&ttj&<*#i=,Jh.r::<^. ^tzmmmizb 
-)--tm^ti)<^<mmLxi^tztbs ®itmzy-t- 

-7 < ;u 5 L£l\, (gjfcfcfcmen 

[0 0 7 6] #»fl§© h^— j&tffll*&:h.*ttt^P3PJt*fls 
li. S»2l««a*l?ft3fc»h±-*(=;«14{*:«l 

[0077] *mmiz%z b-t— it. h :*—©{*«¥*& 

S8DvA<3~1 5 x 1 0-6 m> #«#*»J©&g|fli»C 
V*<1 5-3 5%. iaM(D3El!liaCP4<2 0~4 

o%-e&y. h-7— ©its®«A ( m 2/ g ) tfrasp 

SlIfrgDv (m) , SJtfip (g/m3) t©«AxD 
vxpi<10~40. «fcy»*L<l41 5~30t»« 

[o o 7 8] aiaitt^RES-r-s/Mig A<'j>ntt^ = 

[0 0 7 9] £fc. 3SSLfcn^S!l*^'tE^fc«>ffi3ttt: 
l=7 < 7US >y© h 'J ^fi: fc.&<S£ol+.5 C i: t 

[0 0 8 0] — ©(*«¥l^*4gD v*<3 x 1 0-6m 
*iS©a^I* h±-©3ft!SteA<{£T-f *fctf>JSSS*a*$ 
ttA^Tf-S. 15X1 0-6m$±@^ia^l*® 

[008 1] CVA<1 5%5t£5S. *fcl*CPA<20%* 

^©«^l*. $i&±(Di&&t><i&<mntoxttti;\.\ cv 

A<3 5%$±@*A\ *fcl*C PA<4 0%*±[Hl4ia^ 

i*. tDa8i±3aaitt©«^h^— i=*oTifi*^yA^ 

<. *&lc^©Jttri:ttlce««-fli*<^b-r«fc*!> 
@@©»b$±C«. 

[0O82] AxDvxpj6<10*i|(J)«tli. 

xbztzih&ifbfrk&mn— ^rarott^-v^^i; h^-— 
A<»ft, ^P-y+>y-r-5fc«)^?:*<fi^.^tV j£t=4 

* < #a-r-5fctoRl?:«]»!A>&* ^y s?©m«ii«*<fs 

[0 0 8 3] (Hlfi©}^S84) *fc. zm&0>\-)— A< 

t. ssjw*fcm£©fsi®*sitT**iRi-*- *at5$*-r* 
siio-^rcfc y ifii«sB©^ii \-t— & it5E*-r-S)^« 
lit. s y-y-'Tf y^xgA^e,^8fiE^F*v5. 
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xg-cii. mma— 5£®ftt*l±i£;5iR]|::[5ifELTfc 

SJBnttJUlAta.A.L-C'ti. i£@!£<7>fcto-rC[e]JlXgP;^ 
e.BfeSl?#4^lfi)cT»fc-5. Khy— 'J-y-'T^yU^fto/c 
fitffctM*. 01 hy— ^l=-&**i*«t»l|l*ffl5SlzKt£* 

[0084] *mm<D hi — ffm^z>*iz>n=Fwnjj& 

I*. b-)—t!&ftto;b&&<®teU frogghy— tj-y- 
[0 0 8 5] *»JS© hy— I*, hy— *>&©i8tttt:«t 

^©jfiJKj&^fcu. crofctf>& hy— y-y-'f *;u£fr-3 
fcS^-etKtt»tt?$st Lfc hy— «UbBH±i:ft^ 

[0086] hy— ©fl^qMSffigD v*<3x1 0"6 m 

*»©«£(* hy— l*-*- < &£A<seifr s. * 
fc, i5xi o-6m£±[a]SJa^ttiiiKA<eTrs. 

[0 0 8 7] CVA<1 5%5fe5a. *fcl*CPA<2 0%ife 

^©s^i*. $t&±.<»mmtm<mn#n*i*i3:i\ cv 

A<3 5%^±Ih1^Av £fc|*c PA<4 O%£±0.5i§£- 
I*. 0f hy— U -y--f »;K03ififc *r=BHfcift£jW8T 

[0 0 8 8] AxDvxpMl Ojfcj&roiS^li. hi — 

T?*Sfc«)ffi5t«:fcSfiin— ^raro^w^T? hy— 

o$±@sa^ii, mbi — y-y--f 

hy— *icai)6iLfcatt(*:^^n3i*iA<itAD-r*o c 

tile. IfeA^yS^A^OSfeMfelii^t^o-rL* 
5. 

[ 0 O 8 9 ] (§Slfc<Dff«18 5 ) *»si© hy— jWBt^ c, 

hi— i=*yH«Mtr*3!«x«fc, hy— 

i *i£^coxg$aaisiabf^$-ti-ri£^: hy— st&«* 

-r*xet*e > «j££*v.5. 

[0090] *rae¥«:^ffiffl^-*fli/iEui4, hy— ss 

[0091] *»B8© hy— 14. «:S^<D3Ei!)«ac 
Vtfl 5~35%, ®S*H&©£l!lG6SCPA<2 0~4 

m^iz^hbi— tm&i5<i>wfcifi'> 

fc<fE¥A<£SLTff;i.S. £ £1= hy— ©tt£®aA 
(m2/g) i#afJSffiiDv (tn) . Sifcfip (g 
/m3) fcOHAxD v X/0 A<1 0~4 0. <fcyjff*L 
<lt15~3 0tft6. C*U4 hy— tt>lCfii«!ffl<E hy- 
— \>5fiffi®A<4>fcl*C<fc£5*LTa3y. hy — ©JSJR3& 



[0 0 9 2] hy— ©{*«*P$l©gD vA<3 x 1 0-6 m 
5fc;IS©ig£l4 hy— ©;Smi4A<3i< fc-5fc*>*i£tt-A<f6 
ffe-TS. *fc. 15x1 0-6m*±l3*S^|i®S6<ig 

[0 0 9 3] CVA<1 5%*jS. *fcl4CPA<2 0%5fc 
38©S£I4. Mjt±©Jtt:£iW£<g|fg6«|-<?f4fcl,\, CV 
A<3 5%£±I3&*\ *fcl4c P4<4 0%£_tl].5ia£ 

[0094] AxDvX/)i<1 0*SOi|^tt, hy— 
-e&Sfctf>3!E!!lte*<e< USA<«T-T<5. 2JIC4 0 £± 

tthtzib hi— L*i£i+A<* < fgiirf .5. 

[00 9 5] (HJ6(D»ll6) *}Kfi|lzR* hy— 14. 

h y— + y 7 ^ e. * * = jftasiftflK «fc y ®&t*± 
hy— --efco-c. hy— rot*: 

D v#3~1 5x1 0-6 m . »:f&#flj©gSl 
«aCVAt1 5-3 5%. ®»#*f>©£ffll«SJ&C PA<2 

o~-4o%i»fcy. hy— <ovc.rn.mk a <m2/ s ) t 

D v (m) „ SifcS/J (g/m3) tOTIS 
AxDvxpAM 0~40, «J:y»*L<l4l 5~30 

■C*y> +t'J7©*H¥JStSDc (m) thy--© 
t«g¥l$)*it&D v Cm) , +t'J7t hy— ©;g£J£T 
Di©|SgDcxTD/DvA<, O. 20~0. 4 5. 
«fcy»*L<!40. 25~0. 4 OT?a5-5fitjaT?fc4. 

[0096] hy— tt^rvyrtss^m-r-scticfe 

> h tmiftz** >)7^<d hy— ©#s*<5b±l®« 
S£©i6T*>hy— **^yroiiiinA<fc^*„ 
[00 9 7] J|s»flS-CI*. (*«#*fr©3fcffiifi&S&cv;&<l 

5~3 5%. eSt»*©^MC6»CPA<2 0~4 0%-e 

fc*fc«). hy— ffifi#*&©s^tA<'>£ < & 

y. 4r-vy7'fcro«ss«mA<a»ictT*5*i»ma©/o 
*>**^j5ei\ *e>i=hy— ©ttasffiA (mz/ g ) 

ti*S¥lS|«lgD v (m) . MitMp (s/m3) i© 
«AxD v xp#1 0~40, *y»*L<!4l 5~3 

o-efc«. z.hit hy— «pi=«fls«<t hy— rtjSSfl 

©aSfiHSA^'S: INC 4: ^ ^ LTfc y . EP^©atfTl=«fc 
[0 0 9 8] hy— ©{*«¥£)*4&D v*<3 X 1 0-6 m 

*5S©ig£i* hy— ©»*tt*<5t < ^-5fc«)3es Ltzm 

m^M^fiKtjil^ 15xi o-6 m ^±[al-5iaa- 

liUSAMST-r-S. 
[0 0 9 9] CV*<1 5%*iS. *fcl*CPA<2 0%* 
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*<3 5%S±@5K *fcl*CPA<4 0%*±Ial-S^ 
[0 100] AxDvxp<i<1O*||(0i|Slt hi— 

-Cfei>fctt3KffilttA<«< f8»^ajsa*^a< EP 1 ?* i=$ 

[0101] *fc#J&ffil**-v'J7©fl^¥i$fi&D o 
(m) t h-:r— ©{*«¥£>*tgD v (m) , ^-vuri: 
hi — ©S^ifcTD±:©gg«D c xTD/D vA«, 0. 
20-0. 45, «fcy#£L<l*0. 25~0. 40t 
fc€>. C©ig6\ +r'Jric#^-r*h^— ©3A<SSIE 

h-7— fR«t-\>i£<Ste h-^ — lc«fc ? 'J ©363- 1 
l\, 

[0 1 0 2] DcxTD/Dvli, 'J TaStiStf) 
Z> hi— ©IQ£-£^LTl>&. Dc xTD/Dv A*, 
O. 2 0*jS<0S^I±. hr#— ©$mfiA<ia*lc<ty + 
#fc®tf!£ffia<&e>*UE^. 0. 4 5 S±[ll.5a#tt. 

h-7— «aa*<tf&o* hi— ma*<ie^-rSo 

[01 o 3] (HJ6©^JS7) ^BUc^^h-^— i*, 
h "7— £: * V y 7 An e, * z:fi6^S«SHlc «fc y igfttti 

'net «'><c< t *a^a*£fei=ffiffl**i.-5 
h:*— -efco-c, kt— ro«=aspisiiiSD vA<3~i s 

xl 0-6m, tfc®#*|i©£&|&»C VA<1 5~35%. 

teSa-^roSEis&JSc pa<2 0~4 o%t?fcy. h-*-— 

©tkSffiSA (m2/g) £t*&¥«3*ltgDv (m) , 
HJtS/O (g/m3) t©taAxDvxpi<1 0~4 

o. *y»*u<i*i 5~3ot?*y, ^-^'jTcDfta 

¥^StSDc (m) t hi— ©f*«¥i$«t£D v 
(m) , #Y'J7t h-7— ©?1£ifcTDi:©BB«Dcx 
TD/Dvtf, 0. 20~0. 45, *y»*U<l* 
0. 25~0. 4 0T?j5*«fifc"Cfc5. gih-J— ttfflS 
»^TA^P- K<ff 'J Tt»JS«SAt+»-e 

fct*«£i*, «saA<is< h^-- jruu an a ?y ©it an 
[0104] {*a»^ro^iijfi|jacvA<i 

5 ~ 3 5 %, •E»tt*T<Dg!l6i»C P A< 2 O - 4 O %, 



+-vyrO)«:S¥^)fitSDc (m) t hi— ©{*«¥$ 
SSDv (m) , **>J7t hi— Om&ttT D k<D§B 
ffiDcxTD/Dvit, O. 20~0. 4 5, £y#* 
L<I40. 25-0. 4 01»fcSfctt. &h:7— ©ffiJS 

»fl?t^n- hMb-a-r y7t©ajs«SA<a»i=ff 
*3*i«ma©/^ ; 5'>+A^'fttv * &i= hi— (ovtmm 

«A (m2/g) £{*Siip*3*llgDv (m) „ KitSp 
(g/m3) troUAxD v xpA<1 0-4 O, «fcy» 
*L<I*1 5-3 0TJ&*. Zttit hi— *l=fig«ffl<C 

y, W^©iS^ICJ:oTt*-vy7 , ^©X'<>hl4fcw 

[0 10 5] hi—0>tm*VSm&D vA<3 X 1 0-6 m 
*SS©«^I± hi— <D&mm<&< >S*fc«)SeSLfc« 
JgamA<fr*.fcl,\, *fc. 15X1 0-6 m £-tlU.5it£' 
l*®SA<«T-r-5. 

[0 10 6] CVA<1 5%5fcgS, £fcliCPA<2 0%:fe 
3S©«^(±, Slit±©J|JtfiSA<{£<:!SflWT?lifcl\, CV 
A<3 5%$±[sl*A\ *fcf*C PAH 0%$±ia*ig$ 
I*, Slh±- ©«tfi»flTAt^p-KI=*y h7— jR&A< 

[O 1 0 7] AxDv xpA^I 0*jS©S^I4, 

A<a«i=ifiu^ttT?, izk a, if nmmwns. l <c jb 

T? ife * fc*>S!ESbtt*<(£ < «»«mi$fiA<jl< WZWzft 
SSA<iS^tJEc*. ffil=4 0$J:ll^a^l4. jSJSLfc 

naisu^a^js hi— a<£ < -sfcA+v y 

©X*>hA<«±L&(--7— A<ig*Q-r-5. d©fctf>JgflI 
33l=RBy F-7— fRS-\>*:?y3?©ft«®«A<£S8-f.5. 
[01 08] DoxTD/Dv A*. O. 2 05fejg©i§£ 

i*. h^-- ©»asA^*i=* y +»*®iss*a^ & 

ifcttl*. O. 4 5^±|5|i,ii-&|*, Kh±-©it*ai:t 
*l= fR»A<38ifelf-.&. 
[O 1 O 9] 

mmm (mswi ) *n&09© A<fflL>&*i* 
m (fp-4080, ^Tas^m «*) ) ©awt«£ 

SC$ffl^TU«A<, *je^(*C*tlcRBS**i* ; fe©'CI* 
-fie»S«7JStffl^*Ci:A<ai3fc-5. 

[oiio] sisfi«a-ctt. (s i ) i=3t-r*t«sffl^ h 

■7— *i4f^Lfc„ 
[0111] 
[SI ] 



(11) 



ftffl2 O 00-47432 











(Mn:2.5xi0\ Mw: 1.8 x10 s ) 
HP/LPJt: 48/52 
^Uh-OT^Xto: 12gX10min 
Tg:63°C 


100 




MA-100<H»b^(«») 


8 




N-01(*'jX>Mfc*(*)) 


1 




h;UX>3fc*@J(M&;98<* 


3 




RA-200HSC 0*7iP^) 


0.9 



[0 112] cao ic^r<i-^»jano)*f«*FM- 

20Bl^>i/a;i,5^- lc-C^tS;1^Lfc«. 13 
0°cl::$fliSJS£KS Lfc PCM— 3 0 S»=$4;1$Ma£ffl 
U\ tt$Sfi£5 kg/htLTjISt^frofc. S&ftfc 
#£2mm0» •yi/j.^ftofc-y* — S;UT?fflt»#U 

I DS-2Sviv KS/UCTftttlH^fTofc. 

[0 113] »&*LfcfiSt»»t»*ar>^S(iSSfiJfflL 
fc£#$l#8^ai=TfS}ffil::fl-*RL h:*— S#£f|fc. 

* Lt^>i/a;us**- ■vn-mmtm-SL t i 

{*«¥i$lfflgA<2 /i mETFOflifiMffliSE h±— VjfiJS Lfc 

[oi i 4] fcfc\ (ai) icte^r. ssanaiisass 
£Slti*-s. *fc, #jsaijsanaf± i oo 

toils] ^m^momtmt. m&mftmnyn- 

*rX$ (CFT-5 0 0) icfcy, 1 cmZot&ft&m. 
j§j2fi6«c/»-e*n3ftL»a**p,^ ; 5>i?-v— i=j;y 2 o 

k g/cmZfD^IS^x., 1§1 mm, g£ 1 mm© 
St#SSS[^14<k(0iS«ANe.. -€-<D^ttl9<D1/2lc 

[011 6] atiiofl'^sMipistt^sii, 

->3i"fn7hy77-f- (qpc) f;,fcyifflSL 
fcte£/Bl^£. iSJS2 stslcfcl^t-r- t KD77> 
£>8«tfc LTS#1 m I roSfcSUzftL, C*i(ciS&0. 

5 g /d 1 ©f h7t Kn79i/ttft***» smsa 

y*§&*i*&atai=fcit5#^sa>*t»i: a^v 
tt*sfc**®BrtKS#£ft$SM*£;a«-r-5. *fc, 

B^affinroe— ^^wr-sait. isa^aticDtr— 7 

[01 17] ./yuh-Ox^xfiti*. -S?5S, 
asT-c-s^rair^- xa^sstfi Lfc$sJt8Jflgs 



15 0U 2 1 6 0 gfflSlTUI 0«f«l]|C3!EttJLfct 
(D^jt^h-O^'V^Xfili: UT. J IS K 6 76 
Olc^S&LTSlSLfc. *Jl>H^-rv5*i!fi*2:^b 

[0 1 18] #7X|£^SS(T g)iDSC©|BHf-9 

sat* jtassaatt (dsc-50. mm wutmm 

imi\ — £1 5 0t;*tf#;gU, 7. 5°C/ml n ^ 

jfrsi-f «(k<d dsc ttiafr & jus Lfc. 
[0119] Dv$*(j>mt&\z. Dv<?*t<mm.#te 

l=fci>Sfia>}t&£ LT, JISK2207-6. 4- 
9 3l=*«lL-CjBISLfc. 

[0 12 0] *tASI*. 9*y^X(D«jg7?a>S*$*-r 
J&S£:L-CJIS K 2235-6. 3-9 3l=*g8!l 
LT2 SXtlZXm^Ltzo 

[0121] h^x>s5fe^-ea)|5]j|x^!|*, J3TF©J:5I= 
LTS'l^Lfc. 2 5°C© h;UX>1 0 OOm I tpCl^-y 

$x£ioog#Au i^raaffLfc«, ±a$a8*s 
-cats Lfc. atiSUKoaais^tt^ja-e+^ss-ti-. 
m$m&<nmm.zmm LBUR*£tt* Lfc. 
[0122] aa»w±, «*©*s£-ead5g-i?# 

- (80 Si) ir^-^ffia^/^-V^a^eiL— 
ffll^HSLfc. 

[0 12 3] SfiSJSttT'f V h>2S8?jfc (n-,M,$- 

(*» st) *fflL^=. mmmiz'\%mg.bti:&x5&m 

SttSfl ^ 'J )[>mSt± h 'J ^iO $ia*.fci<D5 0m 

i m&iz&mn t-t— £ 2 m g MSAnx.. 3 ^raia^a 

»»Lfct©* Lfc. 
[0 12 4] a— A-*— 7;u^-y--f-tf— <DT/<^-V— S 
l±7 0 x 1 0-6mi: Lfc. C<D-y--f X<DT/^ V— 
l^fcS^ «US»^aOSt5HI±l . 2 6X10-6-5 
0. 8x1 0-6 m -efc-5A<. 2 x 1 0-6 m *5S©iaiSEI± 

ttUfflWCIift^o *^)TSIS^ia^2. 0 0x10-6 
-5 0. 8xlO-6mtLfc. }~i — ©ftfc 

sp^iiSD v tfroSMcv. Lrffl»»^©S 
ffl«acP$SUlLfe (*«:Wfe»ttl^|zo^TI*. 
^Ba¥6-5 95 0 1#^ffllclBK*^Tj3y, BBSS 



(12) 
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[0 12 5] hi— ©tfcSSSAIi.. S^K»l=«fc.5B 
E T 1 j£,«£l=<fc oTSJS Lfc. SJSgMI* f I o w s o 
r b 2 3 00 ( (80 ft»a^mS!) 

[0 12 6] *V'J7fl)*BfiSilgDctt. HtaSS! 



S/5l±. SaiJ±Kit]tStt9 3 0S (^<-yi7-7> • 

(*) Si) Sffltv-CSISLfco 
[0 12 7] (£2) (=h±-OTtij£#:fii:Mfcffi£. 
(S3) l=*-v'J7i:©;l£tt*S£^-f. 
[O 1 2 8] 
[82] 





Dv 
(xi0"*m) 


CV 
(%) 


CP 
(%) 


A 

(mVg) 


P 

(xioWe) 


AxDy 

Xp 


«* 

(gW) 




T1 


8.43 


29.9 


34.6 


2.23 


1.22 


22.9 


0.313 


21.6 


T2 


7.85 


26.4 


29.3 


£95 


1.21 


28.0 


0.322 


26.3 


T3 


7.23 


19.6 


23.B 


1.93 


122 


17.0 


0367 


26.8 


W1 


750 


37.2 


39.6 


3.32 


txi 


30.1 


0.284 


17.2 


W2 


8.64 


25.8 


29.6 


4.46 


\22 


47.0 


0.253 


15.1 


W3 


7.80 


20JO 


25.0 


1.02 


1.20 


9.55 


0.204 


85 



[0 1 2 9] 
[S3] 



i w— 


Dc 
(Xl0" 8 m) 


TD 


DcXTD/Dv 


i T1 


70 


_ 0.040 


0.332 


T2 


70 


0.035 


0.312 


T3 


70 


0.035 


0.339 


W1 


70 


0.040 


0.373 


W2 


70 


0.040 


0.324 



[0130] #fc\ (a 2) i=*}ivc\ #fr£a?£tt, 
h-*--©3SSfti4*5£3-r*t©-T?a&y. w©fi&A<*£i^ 

[0131] *f=, ssai±^o->j-7a-ejai]SLfc. 
*fec«>*-vij7r±tl97XM::*JBi*fc. m^->zf 

Mt. ^'J7ICDBPtM3 60ml/1 OOg, 
OOm2/ g% ph 8©* — iRls-f^yVZ 
Lfcv 'J a— ^BI-eaaUfcspiSiKS 7 0 x 1 O 
~ 6 m-C?{*attta3 X 1 o8Qcm(DCu — 2n — Fe20 

*S*U 1 0 Om I OTK'Jl^Ur/* h^l=A 
*U EU£8t6 O r pmU1 Om I nfS3HS#Lf=t©£<£ 
JSLfc. 

[0 1 3 2] DBPIRj-aSlt. 1 SOtJrfcltrCIBtrU] 
ft«Uf=ia«2 0g$r^V-^h>— * (Brabe 
nderttS, ^^'J>y55*2. 6 8kg/cm)C9 

$57 0%I^SLf=ft, Sfttt*|SI|g-*-«. H*l=. g 
ffiltf-a.— h>V hA^DB P (fctSl. 045~1. 05 
Og/cm3) 54m I /ml n ©»]£"l?)5an-f ft 
£j£<l=fc-5fc HU* jb<&&lcJtao L T 'J 5 *j hx.<fv 

it&tt 1 O O g &tz y CD B PqS;-4fi*t*«) €,j|x4 0 
[0 13 3] PHI*. KSl Ogl=SIS7Kl OOml 5 

to*., *«v h^u-h±T?i o#m*»u MiS*-e^ 



ma p h > -■ t*m%. ufc. 

[Ol 3 4] #*y7©tMS«tSI*. *#i2x1 cm 
©m®£ffflra2mmT?ttft£i±fcfHH::» -tfi/^U^-V'J 

yB«ia-e^y mei-i ooov^ep 

[0 13 5] wfflKt-JfflUT. IS^^hSHJfi 
U tt¥IS«£i?ffliLfc. mtaftfrEJfiUEtf- (^* 

[013 6] h-T-T 1 Sffll^fciS^I*. 

s&i. 4ja±©sisa(D^5«iiiiii6A^-icffe,4t 

fc. 2MS«8B©%a:?yi;fcS6£LTl*fct\, 1 5 0ktt 

ammm^tmizts^xbtoMw&shszmftL* mat 

1*74 JUS. >y<0«±t<i:4>ofc. 

[0137] (nss8i 2 ) (a i ) i=*-rttj£aiKm© 

a (B*=a.--7?<y9x* (*) 5J) l;-c«»»i»* 

ffl*l"*— T2^fc. CCD^IC^oT. ffr&Lfcfit 
i&BfSefflrtlc WC*. 2 mKTF© 

WMKEh4— - KHLfcht- ©fl-jSJH. attfttt^ 
©f&Sfifctv 

[0 13 8] «]^©ffl^:sj«icfi«j9a>snx^ K-*— © 

intra y <c < . i . 4 eiirosss©^ 

^ HH«)!i<«d-l=^ %*tf=. If ^ y 1*** 
ur^<ci\ 1 sokttwasiEn^iaeirzfct^tta^ 

[0139] (njfiw 3 > (a 1 ) ic^-r n^suiyn© 
*m*fflt\ 8tt»^)»xs*-e5 (SU6CH1) t^«ift 

[0140] f-^-- st*5 1 l*ssmi^ss5 2A^e.«l^& 



(13) 



1#§8 2000-47432 



**u straits 31= i^gt^x^ 5 41=21**1., c 

w^P>»ai@3$*t*o EJSS&ffliO. 5 k g/cm 
2Qtt&£lfe. h±-Si*5 1 £8&a3?E5 StNciS- 
iWK^-iifcio, #»>'X;U5 4$i5i;&>l^:b-t±l::2fifiE 

■So 

[oi4i] f»ajasii3 5o°cizgssu mwrny-t- 

[0 14 2] lslJ|R*4xfc K^-- »***J-»»d4:SdL h 

±-T3$^fitLfc. fS&st3WT?©«a3B#ra(&&*£ 
hi — *<iiia-r-6B#iin) i&tdo. i ~4 & « e . tttjss 

l±1 kg/h. !»Sl3S*l6^$-ti--S)®ai*®a3 k B / 
cm2QB#-C0. 2~0. 6 m3/m I n L < . * 

mMm^ltO. 3 5m3/m I nT?ffofc„ 
[0 14 3] *#S>*tfch:f— T3I±, Mi^LfcfiS^RlffS 

Kfflrti^we^rfcy, ^¥*D*a&A<2/imeiT© 
©»§ii£ < » hi— mm wmt Ltztztbzammm 

[0144] fDM<Dtt*BI«ICl*ttM(Dfl^ 05 

fRtftfcy sassi. 4m-t©?giS£©'< 

LTUfclv, 1 5 0 ka©a»BJ«tB»=33l\rt,*!l»B 

[0 1 4 5] ht-W1, W2. W3*fflL^=Ji^. *0 

2 liffi 3fe# > Wftife L fc. 

[0 14 6] (H16094) *3&S60!1© !»7— tfmi^tl 

(FP-4080. *rF®8£3& (80 ) JCffih^- 
-*^lSl;HLTH*Jffl-r*gg hi— >)■*<( t)\,T. 

[0 14 7] ht-TI. T2. T3*ffit%T» fi¥f 
X h£fH\ fc^HS^HMffiLfc. H+-T1, T2. 

t 3 tvf hi— tz *ji*t t,. $ h-f — y -tM *;urc 

^»<D«*l*3SA>ofc. £f=, 150ktfc© 
afiSW^tteilc 33 L^T t IS Jt{* 7 -r JV 5 >^ ©5S± £ 

[0 1 4 8] — Ht-W1 . W2 % W3^fflL^-ii 

tom->s>hi—mm j t>mi3z?>jt)<&±i.* ^©ii 

[0 14 9] (H!£095) *55IJB© h:J— 



[01 5 o] sus^sei*. -fie»m«*icsffl^r^ 

i \t-J5ft\z®&-tz>m&mittov* tjvz-^a 
o>mmn.3z&K -bl=jKy e=;u:7*9-,ji4Mi (f&TMb 
^ffliU-y^B L-1 ) l= rSJS&Jg?* P«>7-> 

hWm (=a^<b^$lz-2 0 

0) t. 1, 1-tf*. (P-iJlf/1,75/71^) 
-4, 4-i>yjL—J\ — 1 , 3-?9yi> {7i->m 

t — 4 o 5 ) z-stmftsiimmsmxm® Lfcftjs©*, 

©•Cfc*. *r«l£3tett:i £EMn?@S**Lfc«:E2i:. 

*v^-*-xic^m-r-53P^ms3t, 
i*©$«mtt$iiHJffli-f „ KSffi4 i £tJM.rfc 
y . 1 ic itm^yt s &mm * Mtftmut * *t 

•5. 

[0151] S3t»<DjS«*ffi«Hb-r-5fc«f><Dll 
— *•;//<— 6t. ®Jtf*:i t^-v»-/^l8lfrSSLft 

asiot. ^ffip— ^jiro sA^^a3i■r7K , Jx^. 

•r^^-f^UASlrox^ U— /<1 1 4:^1iL N m«gp — 
7 8l=J:y®jttt:i fl>#^li«fiS(c#SL-C^^*»«: h 
■7>— £®ifSl-f&. ft*b\ 2 1lthf-*»;/<-6(»)i»ffl 

y *<»^-r -6 © * fB±-r -s fcto © ^ >/ <--e fc 4 . 

[0 15 2] ffiit{*1 ©«ffil=tt6 OOQ s©ffi^ffiS 
*!4<-r*C4:l=«fcy h^— ©0iRI=*5lt-&i8S£tt£lS] 

±*-a-ct>s. *fc, H*ic*:-r«te2©«a^0r*i 

5ffilClSSL-CU-&„ ®3fcfl:i ©Hgl*3 Omrat, « 
JS6 Omm/s T?H«t>©^W©^|Sjl=lHie*-l±-CU3.. 
SfliP— V 8©SSI*1 6mmt, IjS4 0mm/sT! 
®3fc{*©2lt7^lRl4:l*3l^lR) (H*©$cEP^l5) I^SE 

O 0/imlC|6SUTU4. 

[0 1 5 3] &3fc{*1 $aatSiS3 (WAnmE- 

4. 5kV. yjyK4fl)lE-500V) t»» —50 
OVI=^S*#. C©ffiJt«:i IZU— tfJtSSBBStLfif 
HJSflS^fiK-r-S. C©t#®Jttt:i ©Sit®<4l±-9 
ovm. :o8Jt»illi:it. h^-— 7h-y/<— 6 
USL-CEIn-f -SiSig-l?, h7^- 7A<«5 2©a*lc«fc 

y#s-r-5. ®3t<*i(±. m®p-5 8©frsji 

[0 15 4] Sbfcttn ©*«m«©51S^lz(*. mfiiP 
-7 8|c|*S3il]SBE1SaSl 0l=*y. OV©fiS!EmE$ 
HUfc7 5 0 VO-p (tf— ^ • V— • fcf— & 1. 5 
kV) ©XamEE (SaSiBtl kHz) $H«inU *fc. 
-500V ic^a U&mi8«A<S£Si**tfc&3fc# 1 © 



(14) 
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y» — 3 5 o v©ttgit®E£fiaLfc 7 s o vo-p (tf 
_^ . . tf-/, ! , 5 k V ) (o^sst^ff (mm®. 
ikHz) swjDLros. -r-si:. ro^msn 

#©#B*»l=f*3tLfc K^-limfiiP-^siclalUx* 
[01 55] c5urffiit«:i±(=»&*tfch-^— « 



[0156] 1 8tt«3ffl>cy©Sg h*— £*^j$fcr 
£ U--V-^^U- h\ 1 9l*3§h±-£-B#Ml::fc» 
**'j-x>ytf«y*;*. 2 3l*fllh:f— "Cft*. 

[O 1 5 7] *HJfifflll=ffiffl**lfc h^— ©*W£ (S 

4) Kijvr. 

[0 15 8] 
[84] 





MS 


1 J Tl 




{ Mn : x 10'. Mw : 6.5 x 1 0«) 
HP/LPJt: 48/52 
jOUh-O^TS/^Xfit: 7.2g/10min 
Tg:59lC 


100 


*&ffit(ttttt») 


MAT-305(F»fflI»(»)) 


35 


nB«(m««wtf) 


S-34(*'JX>Hb^t(»)) 


1 


nsai 

(»K'J^QeU>r7t;»X) 


TP-32(=aMbjStI*(*)) 


3 




R-974(B^TXDi;;U) 


1.2 



t0 15 9]C© (S4)fl)tt«SffifflU (H!fc« [0 16 1] 

i). (H«sea2) . (iijfiffy3) t^ma>^-ch± s*-t. 

— M1 , M2, M3$-f-*t-e*LSt^Ufc. [0162] 

[0 1 6 0] fcg© h-*— ^ffl^T, S4l:*LfcS? [15] 



(85) IC (94) ©«• b-t— ©fcttfilS 





Dv 

(X10~*fi0 


CV 
(<M>) 


CP 
<%) 


A 

<m a /g) 


P 

(xioWg) 


A*Dv 

Xp 


mm. 

Cg/om 3 ) 




M1 


7.21 


27.5 


30.2 


Z13 


1.78 


27.3 


0.541 


-19.7 


M2 


8.33 


26.8 


27.9 


1.99 


1.80 


29.8 


0.553 


-22.A 


M3 


7.86 


20.1 


24.8 


1.23 


1.80 


17.0 


0.582 


-26.9 


X1 


7.28 


35.9 


39.6 


2.66 


1.78 


34.5 


0.511 


-18.5 


X2 


8.84 


26.8 


32.5 


3.07 


1.79 


48.6 


0.479 


-16.1 



[oi6 3] @n»fi&i*K»igSit (T^Kxtt) -em 

}£ U IWB*fTtt-3fc. («t-M1, M2, M3$ffil^ 

fcis^i*. *oa©tt¥iii«i=i*titti©si;h.-*> h±-©f« 

ffc y tl. XtMS: < . SHftSfi 1 . 4 ei-hWJg&jS©** 

m©®l9* Lfc@«>rS»«ftSlIiI©iiI«*<# 
£*tfc. ^®«S»©lfeA^yi4«±Lr^35:lv 

[0 16 4] ht-xi. X2£fflufc*a^ ^ms. 

[0165] (HSE036) 05I=^«W© H— 

e. *i€>m : f-¥K^©-§iJfi0!]©m ; ?¥KKa©aiBS * 

[0 16 6] HSfi«iJ5©ia4lc^Lfc®- : f^:KgS©<« 

fSi^ y-*-r* >uxis*wjiaLfc«fiE'T?&*. 

[0167] i 8ii|g¥©cy©BiF-:J— %fc$mft 
$ij_->y?u-K. 1 9|*3i k^-- £-B*tfil::fc«> 



[0 16 8] t*)—-->>f7\,— KICpM4t*:'7U$>:? 
[O 1 6 9] 2 OI*fl§ h:f— £S!»&®© h 

-6ic2£*tii2ieT?. tz&mvomt-)— y*-r* ;u© 

««SC, S«lSI?©^a£*<#K.&*t*3!i^ RS 

[O 1 7 O] d©?§£, M — M1. M2. M3$ffll» 
fc«£tt» tt»©«¥liI«l=l*«il9©aHA> h*- ©fft 
lf&yt£k'ffi£<. ®«SSl . 4JiL±©KiSS©'<* 
HH«lA^-|c»C,H. *fcSfi*<1. 4©16#/m 
m©HItS£ tSSi Lfc®toT«fl?«j£®III£©lHfcj!><f3 

aim — u-tM*ju£m*fcA<e,i oooot* 

fc. 



(15) 
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[017 1] h^— XI, X 2 ftffll^fcil^ h^-at 

[oi 72] (Htt« 7)0i fc**gB0)«*9X*ft 

[0173] «»«WO)ttft*ttW|-r*. 20 1 

1420 1 B*«/C>f3^isa^(D<fc5icfflLga*s^ n 

■MW±* BStf*0>IiI|£«lS«»|pi(caLSie*fRllc3Ei:* 

[0 17 4] hrL-*> K20 2OD*»/Sft0 

•ii;>y2 0 2alC, K?^h2 0 3, ««tt9M£{* 
(fcyftftBHSYn— 7204, 7;U5P-7J:y4S 

>v3 >n— ^ 2 o 6, K^ju h±i::»ofc 

$^7 U-->^t§^l/ U-tP-7 2 O 7, «MJ 
-tP-7 2 0 7±fC[|]i|XLfc h"*— *3^#j3tirx^ 
U— /<208, EMXLfch-*— ft;8fc<& h:*— JBK)2 

09a^tf2O9b, e^<;i/ h<DfaMft&aj-r&{a 

SttU«2 1 OS^LtL^o C^^ng^ha 
~-yh2 0 2Ii. Hi ICj3t\T^y>5r|trffl«2 01 A . 

ft jS«o«k3i-flLH^T3ry >in«i2o i n<om 

[0175] * WS^^U K203fi, $&8tt8JB§*lc 
886(0^^ 9-ttiLTlP tt«lcT7 -< ;ukfc It 

— >•» («3itlSHa^X^ffl^L-ep>2 3 0 0) 

2) 5gpftiD^.T^-f ;UAfcLfc*(Dftffll\fc. SBBf:: 
»Sffl$a-hLfc. ?*^A<Bl?*|;Mtj3 5 0xi 
0-6 m% Jg&tttftl 07-1 o8Q ■ cmtftof: 6 
[0 1 7 6] C(DKI^U hft. J5£ 1 O O x 1 0~6 m 

fc7<r;uAj:ytty,> hhi^i o7q ■ cmtojsfitft**- 

££5 (ziSSftaaft Lfc^U* > p - A ftj£ff2 Lfc 

ne?p-7204, S2e?n-7 2 0 5fej:i;f 

>i/a>p-7206lci[5iu *W?5fo\z&mpimz 

-rXrfc^A4ffi$ftCD^^[fij(Dfi* (2 9 8mm) 

ftttTftlSftftK^ii (183 0mm) 0)Aft0>¥ 
»«fcyeWfii (6 2mm) S£Lfc3 6 0mml;. 



[0 17 7] *H«¥^UhJ.-^ h2 0 2A<^y>4r 
*#fc»»S#tfcfc#ttt, mifc^P-5 2 0 41*. 

h 2 O 3 J^LTS^ft 2 11 (0 3 \zm 
tf) ICIKJ1. OkgWCEgitl, *fc, f2g¥P 
"7205 f± r h 2 O 3 fttt LT±IH(Dm 

lg?p-7204t ^«CD«t^(Dm 3g¥P"72 1 

2 (H3(c|g^) |cBE&a?ft*o C0)m3|£^a— ^l* 
*WMW<JU h 2 o 3 lc#H®l£«jtiicftJifc LXl^o 
[0178] ?y— i-n— 52 0 71*. *ra«E^;uh 
2 03ft3iffi-r*^uh^y— ^-gpcop— ^-e»4p c 

*U*. *S14(DP-5lch^-fteimWlzqft5|-r4S3S 
SEftW*a-r^«fiE"Cft5 0 ccd^7 y-^-p-5 

7ttrfix^U-K^amftB3*nLfc^ttPr~^5i/ 
[0 17 9] Stf. Bum ^y>^*AlcttH, 

>T>. *7-tf>*. -<XP(D^feffiCD43jfi(0^ftL/i 
WSi-7h2 1 7Bk, 217 Y. 217 M. 21 
7 Ctf&J&&.n.-y hS2 1 8ft«j£U HtDcfcdlcR 

y>$ ±35*52 o i cftt>v?42 o i Dftif>iC>ic§gt> 

X&tetfL^-V hf*2 1 8 0>fiffS(DttefCSffliSat5fc 

ftMaz 7 h2i 7(i^y ^rticiESiicgs* 
^^cticcfcy. MMt^y >*ffi9<&ss# 

sw <*b*o ft^LTie^Lrtatsw-saM^-t* 

[0 18 0] F3SttfrlB^*^r^-5«^3.-*y h2 
17Bk. 217C, 2 17M, 2 17YI*£}#(* (H 

^pmu^ju h 2 o 3 ftxft-rsm 2 g^p— ^ 204 

l^»fRiLfc«^(ia2 2 1 ic(iS-r^c:t^#-6o 

ft^ttf2 2 1 l;Mt#3fc2 2 2[rJ:SB7tttat?tifc 

-So 

[0181] 4HM*Jft:L=y n* % ^I^A^fcSflHSIft 
t4fcftifflO)«»ai-^ h 2 1 7 B k lCOl^TSi0^ 

[0182] a«a=A»9MKMT!. **yri**>y=i 

~>«S§P- h LfcC u — Z n — F e 2 0 3 Jffi^ftffiffl L 

fco 

[01 8 3] stfBiicnyttwr*. 2 3 5i*^y> 

^n«!2 0 1 n<DTfflJfClB84LfcU— ytf— AX^r-V 
+*Tf*y. ¥W«*U-1f* X+Yt^23 5a, 
7Kyzf>55-2 3 5b, l/>XS2 3 5c?^b«ffi 



(16) 



*#§8 2 000 — 47432 



vmfiwmmfirizti&Lfcwmis— *fm^%2 2 21*0 

1 <D®Mi$.3-—V 1-21 7Bkt21 7 Y©rai=«Jie$ 
ttfc3tSSSn2 3 6$lot, 142 2 o©— Sgicggifp. 
*lfc5S 2 3 7 £>I LTta 2 2 OP)(DB2$nfc5 7-2 
3 8l=AStU SSt**VT-»»fi2fitS2 2 1 
Sl!l-7h2 1 7Bk<DB3fc£2 2 5fr£«J&/Sta=.? 
K2 1 7Bkrt(=l5IS7K¥l=JtAU 
K±TI=K&£=KTl*aStflSlJjB«>2 26i^>;-t2 
3 4 fcORflOTill&^JIoTigfttt: K5A2 1 1 
<DS*fii5lc Alt LSia^lS) l=j£2S3t 

[0 18 4] cc-eitsssa 2 3 6^5^—2 38* 
vm%mitmm<o^m&n.-v h2i 7Bkt2i 7y 

hS2 1 a izittesu-ttz&f&msik A, ztgn*. * 
fc, 5 7-2 3 8liftMa-7hH2 1 aO)tp&m~ 
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